We present photometric and spectroscopic observations of SN Hunt 248, a new supernova (SN) impostor in NGC 5806, which experienced a multi-stage outburst in May-June 2014. The initial "2014a" brightening that led to this object's discovery began with an absolute magnitude of M ≈ −12, at which point the source exhibited the characteristics of a cool dense outflow, having a spectrum dominated by P-Cygni lines of Fe ii, H i, and Na i, as well as strong line blanketing from metals (at the blue end). After two weeks of slow incline, the source rapidly climbed and peaked at M ≈ −15 mag after two more weeks. During this bright "2014b" phase the spectrum became dominated by Balmer emission and a stronger blue continuum, similar to the SN impostor SN 1997bs. Archival images of the host galaxy from the Hubble Space Telescope between 1997 and 2005 have revealed a luminous (4 × 10 5 L ⊙ ) and variable precursor star. Its location on the Hertzsprung-Russell diagram is consistent with a massive (M init ≈ 32 M ⊙ ) cool hypergiant having an extremely dense wind and an Eddington ratio (Γ) just below unity. At the onset of the recent 2014a brightening, however, the object was super-Eddington (Γ = 4-12). The subsequent boost in luminosity during the 2014b phase probably resulted from the interaction between the outflow and circumstellar matter. SN Hunt 248 provides the first case of a cool hypergiant undergoing a giant eruption reminiscent of outbursts from luminous blue variable stars (LBVs). This lends support to the hypothesis that some cool hypergiants, such as ρ Cas, could be LBVs masquerading under a pseudo-photosphere created by their extremely dense winds. Moreover, SN Hunt 248 demonstrates that eruptions stemming from such stars can rival in peak luminosity the giant outbursts of much more massive systems like η Car.
INTRODUCTION
In the course of hunting the skies for supernovae (SNe), modern surveys have revealed a growing sample of transients that peak at significantly fainter luminosities than normal SNe and exhibit outflow velocities well below the ∼10 4 km s −1 speeds typically observed. These so-called "SN ⋆ E-mail: mauerhan@astro.berkeley.edu impostors" (Van Dyk et al. 2000; are generally thought to be extragalactic analogs of the historic nonterminal eruptions of the luminous blue variable stars (LBVs) η Carinae and P Cygni. Some well-known extragalactic examples include SN 1954J, SN 1997bs, and SN 1999bw (Kochanek et al. 2012 . The mass loss associated with these nonterminal eruptions can be very substantial, ranging from 0.01 M⊙ to 10 M⊙ (Smith & Owocki 2006) , and it can dramatically punctuate the more persistent loss of c 2012 RAS H-rich matter driven by relatively steady stellar winds. The physical processes that trigger and drive the large outbursts remain unexplained, yet are undoubtedly a critical component of the post-main-sequence evolution of massive stars, providing a potential pathway to the Wolf-Rayet phase (see Smith 2014 for a review; although see Smith & Tombleson 2014) . Observations of SN impostors have revealed a broad range of spectral morphologies, peak luminosities, and outburst timescales ). This suggests that there could be multiple physical channels for generating giant outbursts. Possibilities include a massive star exceeding its Eddington luminosity (Owocki & Shaviv 2012) , turbulent energy transport during the late stages of core and shell burning (Smith & Arnett 2014) , or violent binary interactions (Smith 2011) . Diversity in SN impostors could also result from the varying degrees of dense circumstellar matter (CSM) ejected by the stellar precursor before a major outburst. Interaction between the CSM and the relatively fast ensuing outflow can dramatically affect the luminosity, duration, and spectral characteristics of the event, operating much like a scaled-down SN IIn (e.g., Smith 2013) . All of the physical processes mentioned above can presumably operate in massive stars over a broad range of initial masses, which implies that SN impostors could stem from a wide variety of stellar types beyond classical LBVs such as η Car and P Cygni (e.g., see Prieto et al. 2008) .
Here we present observations of a new SN impostor, SN Hunt 248, which experienced a luminous multi-stage outburst during May-June 2014. This object is particularly interesting because the precursor star was detected on multiple occasions in space-based archival images, and the data indicate that the star was a in a cool hypergiant phase. SN Hunt 248 provides the first direct connection between cool hypergiants and eruptive LBV phenomena, a result which has important implications for the evolution of massive stars.
OBSERVATIONS AND RESULTS

Photometry
SN Hunt 248, also known as PSNJ14595947+0154262, was discovered in outburst on 2014 May 21.20 (UT dates are used throughout this paper) by the Catalina Real-Time Transient Survey (CRTS) and Stan Howerton. A second, brighter outburst from this object was detected a few weeks later, prompting us to alert the community (Zheng et al. 2014) .
We began photometrically monitoring the 2014 activity of SN Hunt 248 on June 4 using the the 0.76 m Katzman Automatic Imaging Telescope (KAIT; Filippenko et al. 2001) at Lick Observatory, roughly 2 weeks after its May 21 discovery. Images were obtained unfiltered and through BV RI, and photometry was extracted via an automated reduction pipeline. Calibration of the KAIT photometry was performed using three bright field stars in the same image as SN Hunt 248, for which we assigned magnitudes from the American Association of Variable Star Observers (AAVSO) Photometric All-Sky Survey (APASS 1 ). Table 1 lists the KAIT photometry. All photometry is presented in Vega magnitudes.
Additional photometric monitoring was also initiated with the Las Cumbres Observatory Global Telescope Network (LCOGT.net; Brown et al. 2013) , including the 1 m facilities at Cerro Tololo (Chile), McDonald Observatory (USA), and Sutherland (South Africa). Images were obtained through BV g ′ r ′ i ′ filters and photometry was extracted via an automated software pipeline. A larger number of field stars was used for photometric calibration of the LCOGT data than for the KAIT data (resulting in a slight photometric offset), but LCOGT calibration also used APASS magnitudes. Table 1 includes the LCOGT photometry.
Space-based photometry was obtained using the Swift satellite and UVOT instrument (Gehrels et al. 2004 ). Images were obtained through U BV filters and template images of the host galaxy were subtracted from the data prior to photometric extraction. Details of the reduction methods are described by and the resulting photometry is listed in Table 2 .
We also extracted photometry from Hubble Space Telescope (HST) Wide-field and Planetary Camera 2 (WFPC2) and Advanced Camera for Surveys (ACS) archival images, shown in Figure 1 . The host galaxy, NGC 5806, was observed on dates between 1997 Apr. 30 and 2005 Mar. 10 through the F435W, F450W, F555W, F606W, F814W, and F658N filters. Table 3 lists the photometry from these images using Dolphot (Dolphin 2000a,b) . Dolphot automatically transforms the HST flight-system magnitudes to Johnson-Cousins BV I, following Holtzman et al. (1995) for WFPC2 and Sirianni et al. (2005) for ACS.
A distance modulus of 31.89 mag was calculated by NASA Extragalactic Database (NED), using a redshift of z = 0.004533 for NGC 5806 (Falco et al. 1999 ), a Hubble constant of H0 = 73 km s −1 Mpc −1 (Freedman & Madore 2010) , and after correcting for local velocity flows (Mould et al. 2000) ; the estimated uncertainty is 0.2 mag. The Galactic extinction toward NGC 5806 is estimated to be AV = 0.14 mag (Schlafly & Finkbeiner 2011) . Absolute magnitudes were derived using these values.
Light curve of the precursor star and outburst
The KAIT and Swift/UVOT light curves of apparent photometry are shown in Figure 2 , which also includes two early-time unfiltered measurements listed from the Central Bureau of Astronomical Telegrams (CBAT; photometry by J. Brimacomb and G. Masi). The B − V and U V W 1 − V color curves are shown in Figure 3 . The complete absolute magnitude light curve of SN Hunt 248, including the HST photometry of the precursor, is displayed in Figure 4 , plotted along with several comparison objects for reference. The Roming et al. 2012) . The latter exhibits a much bluer U V W 1 − V color than SN Hunt 248, while the B − V colors of both objects are much more comparable and have a relatively flat evolution.
photometry from 1997 through 2005 reveals a luminous object at the location of the transient. The source exhibits a minimum brightness of 22.9 mag in the V band, before and after a large > 1 mag brightness increase during July 2001. Two consecutive I-band measurements obtained ∼1 yr apart, on 2004 Apr. 3 and 2005 Mar. 10, exhibit nearly identical values. It thus seems plausible that the HST photometry from 2005 represents a state of relative "quiescence" for the star. With our adopted distance modulus and extinction value discussed above, the quiescent and bright precursor phases correspond to absolute magnitudes of MV ≈ −9 and MV ≈ −10.5, respectively.
Nearly 10 yr after the most recent serendipitous detection of the precursor by HST, the source was discovered in outburst on 2014 May 21 with 20.04 ± 0.46 mag (CBAT; J. Brimacomb); we refer to this as the "2014a" phase. Between May 21 and June 3 the source slowly increased its brightness by < 1 mag. Then, on June 4, it began to brighten rapidly, and by June 16 it peaked with R = 16.7 mag. We refer to this as the "2014b" phase. After peaking, the object plateaued for ∼ 10 days in the optical before beginning to fade significantly. The Swift ultraviolet (UV) bands during the 2014b phase peak ∼ 5 days later than the optical.
The absolute magnitude of SN Hunt 248 at the onset of the 2014a phase was −12, corresponding to a luminosity of 2 × 10 40 erg s −1 (L = 5 × 10 6 L⊙, with no bolometric correction), and the peak of the 2014b phase reached ∼ −15 mag, which corresponds to a luminosity of 3 × 10 41 erg s The HST flight-system magnitudes were transformed to BV I following Holtzman et al. (1995) and Sirianni et al. (2005) . The uncertainties are statistical. . A portion of the historic light curves of the cool hypergiant ρ Cas (solid orange curve; AAVSO) and the iconic LBV S Doradus (cyan curve; AAVSO), shifted to arbitrary times, are also shown for comparison. Their respective absolute V magnitudes were derived using d = 2.5 kpc (Humphreys 1978) and A V = 2.3 mag (Yamamuro et al. 2007) , and d = 49 kpc and A V = 0.12 mag (Massey 2000) .
the pre-SN outburst of SN 2006jc. The timescale is more reminiscent of the "2012a phase" of SN 2009ip (Mauerhan et al. 2013a) , and is also similar to that of SN 2002bu ) and SN 1997bs (Van Dyk et al. 2000 , both of which peaked at slightly fainter levels but had similar rise and decay times.
The earliest available color photometry of the precursor was obtained by HST during a relatively bright phase on 2001 July 7, at which point the source exhibited B − I ≈ 0.7 mag. By 2005 March 10, after the source had dimmed by > 1 mag, the color became substantially redder with B −I ≈ 1.2 mag and B − V ≈ 0.4 mag.
Our first reliable color measurement of the 2014 outburst was obtained only after the bright 2014b phase had begun. On June 7, we measured B −I ≈ 0.9 and B −V ≈ 0.3 mag. By the outburst peak, near June 16 through July 2, the source had reddened only marginally to B − I ≈ 1.0 and B − V ≈ 0.4 mag. Meanwhile, the U V W 1 − V color of SN Hunt 248 shown in Figure 3 began at a relatively red value near 0.2 mag, and continually became bluer until the peak of 2014b. The B − V color evolution, on the other hand, is relatively flat and always bluer than U V W 1 − V , which suggests that the UV color evolution is driven by an intrinsic spectral change in the UVW1 band (as opposed to variable extinction). By comparison, the Type IIn SN 2011ht, which we will spectroscopically compare to Hunt 248 later in §2.2, exhibits a rapid blueward shift of the U V W 1 − V color before peak, while its B − V color remains relatively flat like that of SN Hunt 248. Clearly SN 2011ht is intrinsically much more luminous in the UV than SN Hunt 248, indicating a substantial difference in object energetics.
Spectroscopy
We obtained our first optical spectrum of SN Hunt 248 on 2014 May 25, several days after its discovery. We used the Low Resolution Imaging Spectrometer (LRIS; Oke et al. 1995) on the Keck-I 10 m telescope. For the blue channel, we used the 600/4000 grism with a clear filter, covering an wavelength range of ∼ 3010-5600Å with a dispersion of ∼ 0.63Å pixel −1 , which yielded a full width at half-maximum intensity (FWHM) resolution of ∼ 4Å. For the red channel we used the 400/8500 grating centered near 7809Å with a clear filter, covering a wavelength range up to ∼ 9500Å with a dispersion of ∼ 1.16Å pixel −1 , giving a FWHM resolution of ∼ 6.9Å. Two integrations of 450 s each were obtained at an airmass of 1.05, with the slit at the parallactic angle (Filippenko 1982) . Flat-field and wavelength calibration were performed using spectra of continuum and He-Ne-Ar emission sources internal to the instrument. Flux calibration was provided by observations of the standard stars Feige 34 and BD+26
• 2606. Data reduction and calibration were performed using standard IRAF routines. For all spectra presented in this paper, the wavelength scale was corrected for the redshift of NGC 5806 (z = 0.0045).
A spectrum was obtained on 2014 June 16 using LCOGT's FLOYDS robotic spectrograph (Sand et al. 2011) on the Faulkes North observatory. This observation provided our first epoch of the 2014b event, near peak brightness. FLOYDS uses a 235 lines mm −1 grating and cross-dispersing prism to provide a spectral resolving power (R = λ/δλ) in the range 400 to 690, or approximately 8.25Å per resolution element, and a wavelength range of 3200-10,000Å.
Low-resolution spectra were also obtained with the Kast spectrograph (Miller & Stone 1993) on the 3 m Shane reflector at Lick Observatory on 2014 June 20, 21, and 29 (each of these epochs occur during or after the 2014b peak). For the red and blue channels of the instrument, we observed with the 300/7500 grating and 600/4310 grism, respectively. A D55 dichroic resulted in a crossover wavelength of ∼ 5500Å, and the total wavelength coverage was 3,300-10,400Å. Observations were performed through a 2 ′′ slit, and the resulting spectral resolutions were ∼ 11 and ∼ 6Å on the red and blue sides, respectively.
In addition, spectra were obtained on 2014 June 26 using the Keck-II 10 m telescope and the Deep Imaging MultiObject Spectrograph (DEIMOS; Faber et al. 2003) . The 600 lines mm −1 grating was used, providing a spectral resolution of 0.65Å pixel −1 through a 1 ′′ slit, and a FWHM resolution of 3.5Å. The wavelength coverage provided by this setting is 4500-10,000Å. The 1200 lines mm −1 "hires" grating was also utilized with the 0.
′′ 8 slit, which provided a spectral resolving power of 0.33Å pixel −1 and FWHM = 1.1-1.6Å. Both settings included a GG455 order-blocking filter. Table 4 is a summarized list of our spectroscopic observations.
Spectral evolution
The optical spectral sequence of SN Hunt 248's 2014 evolution is shown in Figure 5 . On May 25, during the 2014a phase, the source exhibits an approximate blackbody temperature of T eff ≈ 7200 K and is dominated by Hα P-Cygni and numerous transitions of Fe ii, most of which exhibit P-Cygni profiles. Na i D P-Cygni (absorption dominated) and the Ca ii triplet near 7500-8000Å are also prominent features. Weak [Ca ii] emission at λλ7291,7323Å and O i P-Cygni (absorption-dominated) at λ7774Å are detected as well, in addition to weak P-Cygni features of Sc ii, Si ii, and weak emission from Fe i. Near the blue end of the spectrum, strong line blanketing from metals, including Ca ii H and K, suppresses the flux shortward of 5000Å. Overall, the 2014a spectrum exhibits the characteristics of a cool dense outflow, very similar in appearance to the IIn-P SNe 1994W and 2011ht during their cooler post-peak phases (Mauerhan et al. 2013b ). However, the detection of [Ca ii], which normally de-excites back to the ground state in a cool dense gas such as this, implies the presence of an additional lowdensity component in the flow.
The line profiles of SN Hunt 248 are shown more clearly in Figure 6 . On May 25, Hα exhibits a line core having a FWHM velocity of ∼ 1000 km s −1 , while the bases of the lines exhibit broad Lorentzian wings that extend out to ∼ 3000 km s −1 . On the blue side of the Hα line, the superposition of the extended Lorentzian wing and multiple Fe ii transitions might (at first glance) give the false appearance of a high-velocity edge to the broad Hα emission. The flux minima of the P-Cygni absorption components indicate an average outflow velocity of ∼ 1200 km s −1 during 2014a. The blue edges of the absorption components, particularly Na i D, extend to ∼ 2600 km s −1 , indicating the presence of faster material.
The spectrum of SN Hunt 248 near the peak of the 2014b phase on June 16 exhibited some substantial changes from the 2014a phase. Balmer emission lines became dominant, while Na i, Fe ii, and the metal line blanketing fea- (Smith et al. 2010 ) and during its 2012a SN phase (Mauerhan et al. 2013a) are also plotted for comparison.
tures at the blue end of the spectrum weakened, giving rise to a stronger blue continuum. This implies that line blanketing must have also significantly decreased in the UV, which could explain the U V W 1 − V color evolution shown in Figure 3 . But the overall slope of the spectrum at wavelengths > 5000Å has not changed significantly from the earlier spectrum on May 25, and it is consistent with a blackbody temperature near ∼ 7500 K, only a little hot-ter than the 2014a phase. The Fe ii lines near 5000Å are still evident as P-Cygni profiles, though the Balmer P-Cygni absorption components seen earlier are no longer obvious. Lorentzian wings extending to ±3000 km s −1 remain present in the Balmer profiles, however. At this stage, SN Hunt 248 closely resembles the impostor SN 1997bs, having a very similar continuum slope and a Balmer-dominated emission spectrum. The 2014b spectrum also shares spectral similarities with SN 2009ip during its discovery eruption in 2009 (Smith et al. 2010 ), but SN Hunt 248 is not quite as blue in the continuum and not as high in ionization temperature (e.g., SN 2009ip exhibited substantial emission from He i). The Hα profile during the 2014b phase also appears similar to that of SN 1997bs and SN 2009ip, having comparable core FWHM values and similarly broad Lorentzian wings. The velocity implied by SN Hunt 248's Hα profile, however, is not nearly as fast as that of SN 2009ip during its 2012a event (i.e., the onset of 2009ip's SN explosion; Mauerhan et al. 2013a) .
By June 26, the Balmer lines increased further in strength relative to the continuum, but this time the Fe ii P-Cygni lines near 5000Å and Na i have become stronger as well. Narrow emission features of Fe ii blueward of Hα also become prominent, but without obvious P-Cygni profiles. At first glance, the blue edge of the Na i D line appears to extend to higher velocity at this stage (> 3000 km s −1 ) than during 2014a, but it is likely that He i is influencing the line profile; in fact, the absorption component of the P-Cygni line near Na i/He i appears to have a double trough, whose two minima are separated by ∼ 20Å, which is consistent with the wavelength separation between Na i and He i. The Hα profile on June 26 developed an asymmetric shape with a red shoulder, but does not redevelop a P-Cygni absorption component, as the Fe ii transitions do. Our most recent spectrum on June 29 appears very similar to that on June 26, although the more extended short-wavelength coverage on this date shows that the blue continuum has weakened since June 21 and the effective temperature of the source has become slightly cooler.
DISCUSSION
If SN Hunt 248 were a bona fide SN explosion, it would be spectroscopically classified as a Type IIn, based on the presence of its namesake "narrow" emission lines (Schlegel 1990; Filippenko 1997 ). However, the collective characteristics of this object, including its relatively low peak luminosity, its slow outflow velocities, and relatively weak UV continuum, suggest that the 2014 events were substantially less energetic than what we would normally expect from a core-collapse SN. It thus appears very likely that SN Hunt 248 is a SN impostor -that is, a nonterminal outburst from a massive star in a post-main-sequence phase of its evolution. Indeed, the ∼ 1 mag variability of the stellar precursor observed from 1997 through 2005 is also consistent with this interpretation, as such behavior is reminiscent of the S Doradus brightness variations exhibited by LBVs and their kin. Below, we explore the nature of the culprit star and the physical processes that could have led to the recent outbursts. The stellar parameters were calculated using the "quiescent" HST photometry from 2005 (see Table 2 ). The estimate assumes the emission is purely stellar and should be interpreted with caution (see text). The isochrones are from the Geneva rotating stellar models (Ekström et al. 2012 ).
The nature of the precursor star
HR diagram and evolutionary status
To estimate the physical parameters of the precursor star of SN Hunt 248, we used the HST photometry from the "quiescent" epoch on 2005 Mar. 10 to place the star on the Hertzsprung-Russell (HR) diagram (correcting for Galactic foreground extinction only, and assuming a single star). The results indicate a stellar luminosity of L = (4 ± 1) × 10 5 L⊙ and an effective temperature of T eff = 6500 ± 300 K, with a corresponding blackbody radius of 3.5 × 10 13 cm (500 R⊙). Comparison of these parameters to Geneva rotating stellar models (Ekström et al. 2012 ) is illustrated by Figure 7 , and suggests an initial stellar mass of ∼ 32 M⊙ for the precursor of SN Hunt 248. However, this initial mass estimate should be taken with caution, as our analysis was performed under the assumption that the colors represent the stellar photosphere. Indeed, we have not accounted for the possibility of additional reddening from interstellar matter (ISM) local to the source, dusty CSM, or an opaque stellar wind surrounding the star. The latter effect could be substantial, for reasons described below. It is thus plausible that SN Hunt 248 was in a cool hypergiant phase during the decade before its 2014 eruption. Our estimated initial mass is also consistent with this interpretation, as it is very similar to the inferred initial mass of the cool hypergiant ρ Cas (30 M⊙; de Jager 1998).
Cool hypergiants produce dense opaque winds (David- Classical LBVs and supergiants, on the other hand, generally get bluer as they fade, not redder -but in these cases the decreasing brightness is usually associated with the physical contraction of the stellar radius and an increase in the effective temperature. Thus, the reddening of the star as it dimmed could actually be the signature of a dense opaque wind in the process of formation between 2001 and 2005. On a related note, the condensation of dust in the outer wind or in shells of CSM could also have played an important role in the color evolution. Indeed, dusty CSMs shells have been observed around cool hypergiants, including ρ Cas (Sargent 1961) , and are a common feature of LBVs as well, such as η Car and HD 168625 (O'Hara et al. 2003) . In the case of SN Hunt 248, Spitzer Warm Mission data at 3.6 µm and 4.5 µm wavelengths were obtained for the host galaxy NGC 5806, and we have analyzed these data to constrain the infrared flux density to < 24.8 µJy and < 35.0 µJy, respectively. Unfortunately, at the distance of NGC 5806, the limits at these wavelengths do not place meaningful constraints on a potential thermal dust source. For example, at the distance of NGC 5806, a dusty CSM shell similar to that around the LBV HD168625 (F4.7µm = 0.6 Jy at 1200 pc; Robberto & Herbst 1998) would exhibit a flux of ∼ 1.5 × 10 −9 Jy in a comparable wavelength domain, four orders of magnitude fainter than our Spitzer limits. Even a very dusty IR-luminous hypergiant such as NML Cygni (Schuster et al. 2009) , if placed at the distance of NGC 5806, would exhibit fluxes >10 times dimmer than our limits.
The amount of extinction from the host ISM can be estimated by examining the strength of the narrow Na i doublet absorption feature at the redshift of NGC 5806. Figure 9 shows this region of the spectrum from our highest spectral resolution data obtained with Keck/DEIMOS on June 26. Both the Galactic and host absorption profiles can be seen, but the weakness of these features results in a low signal-tonoise ratio. Both components of the doublet are discernible for the Galaxy, but only the stronger shorter-wavelength feature of the doublet (λ5889.95Å) can be distinguished clearly in the case of NGC 5806. The equivalent width (EW) of this feature is 0.2 ± 0.1Å for both the Galaxy and for NGC 5806. According to Munari & Zwitter (1997) , this corresponds to a small color excess of E(B − V ) ≈ 0.05 mag. This is consistent with our adopted AV = 0.14 mag for the Galaxy, suggesting a comparably small amount of extinction in the host. Therefore, additional absorption from the host ISM is not likely to have a significant impact on our photometric analysis, or on interpretation of the precursor star's evolutionary state.
There could, however, have been additional reddening from CSM dust back in 2005 that has since been destroyed by UV photons (e.g., Wesson et al. 2010) , either from the recent 2014a event or earlier outbursts between 2005 and 2014 that were not observed. If so, we would not see the absorbing effect of this dust in the more recent spectra of SN Hunt 248, and we would thus have no way of accounting for it in our photometric analysis of the stellar precursor. However, we can consider the potential influence of CSM dust by asking the following question: what amount of additional reddening, if accounted for, would cause SN Hunt 248's location in the HR diagram to be moved out of the cool-hypergiant section -that is, moved hotter than 8500 K? According to Figure 9 . Keck/DEIMOS spectrum of the Na i doublet region, which shows the broad feature from the outflow in SN Hunt 248, and the subtle narrow absorption features from the ISM (where the dashed lines cross the spectra). The red spectrum exhibits the observed wavelength scale, where the dashed lines cross the Galactic absorption components. The black spectrum has been corrected for a redshift of z = 0.0045, where the dashed lines cross the host's absorption components. The narrow absorption is weak in both cases, and suggests a low value of interstellar extinction. Flower (1996) , the intrinsic color of a supergiant with, for example, T eff = 8721 K is (B − V )0 ≈ 0.08 mag. Hypothetically, if SN Hunt 248 was this hot in 2005 and had this same intrinsic color, then the observed color of B − V = 0.39 mag would imply a total extinction of E(B − V ) 0.31 mag, or AV = 0.96 mag, assuming an R = 3.1 extinction law (Cardelli, Clayton, & Mathis 1989) . Subtracting the Galactic foreground value would then imply AV = 0.82 mag of unaccounted extinction. In this case, the inferred luminosity would be ∼ 2 times higher, or ∼ 9×10 5 L⊙. This would place the precursor of SN Hunt 248 near R143 or S Dor during their cool states (see Figure 8) . We remind the reader, however, that there is no evidence for this hypothetical amount of additional circumstellar extinction in any of the available data. We thus move forward in favor of the cool-hypergiant classification for the precursor star in 2005.
The nature of the 2014 outburst(s)
The 2014a phase: a super-Eddington outflow
In its quiescent state during 2005, the stellar precursor's luminosity and estimated initial mass indicate that the electron-scattering Eddington ratio at that time was Γ = (κeL)/4πGM c ≈ 0.3. Note, however, that the actual stellar mass for this eruptive variable star has probably decreased substantially from its initial value, as a result of mass loss via winds and, perhaps, former eruptions over the course of its post-main-sequence life. For a significantly lower mass of, say, M = 11 M⊙ (near the lower mass end for stars that become cool hypergiants with opaque winds; Smith et al. 2004) , the Eddington ratio would have been Γ ≈ 0.9, very near the tipping point for the star. Nine years later, at the onset of the 2014a outburst, the increase in luminosity implies that the Eddington ratio had already climbed to a value in the range Γ ≈ 4-12 (for the same conservative range of stellar masses used above, 11-32 M⊙). It is thus very plausible that the 2014a eruption resulted from the star crossing over the Eddington limit, with which it appears to have been flirting during [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] . A superEddington wind with Γ > 10 can drive strong mass loss on the order of ∼ 0.1 M⊙ yr −1 (Owocki et al. 2004 ). The average outflow velocity of 1200 km s −1 during the 2014a phase is several times faster than LBV winds and an order of magnitude faster than the winds of cool hypergiants, but is in the observed range for SN impostors ). This velocity, in addition to the range of possible Eddington ratios (Γ = 4 to 12), suggests that the 2014a event could have been explosive, as opposed to wind-like. Consistently, the spectral evidence for fast outflowing material having v ≈ 2600 km s −1 , as indicated by the blue edges of the P-Cygni absorption components, suggests that there could be a fast blast wave of tenuous matter at radii farther out in the flow; and this could be where the [Ca ii] emission originates (see Figure 5 ).
The 2014b phase -CSM interaction
The rapid onset of the 2014b phase, which followed a rather slow modest increase in brightness during 2014a, implies that a relatively sudden event took place. CSM interaction is an attractive possibility that could explain both the quick luminosity jump and the subsequent strengthening of the blue continuum and Balmer lines in the spectrum near peak on June 16. SN Hunt 248 during 2014b could thus be similar to a SN IIn, albeit with a much lower energy shock (e.g., Smith 2013). Indeed, most SNe IIn, such as SN 2011ht, begin hot and UV bright and later become cool and dense, with the UV flux declining ahead of the optical. SN Hunt 248 appears to evolve in the other direction, beginning cool and dense and later peaking late in the UV. Then again, SN Hunt 248 was discovered in an early phase several weeks before the 2014b phase began and climbed to peak brightness. Had we taken our first spectrum nearer to the 2014b peak, there would have been no clear indication of the initial cool dense phase. Still, the UV evolution relative to the optical, illustrated in Figure 3 , would still have appeared noticeably different than a SN IIn.
LBV-like stars and cool hypergiants are known to have extended winds and are commonly surrounded by circumstellar nebulae. CSM interaction in the case of SN Hunt 248 would thus be unsurprising if a blast wave was generated. If interaction began in 2014b, when the 2014a outflow encountered an outer wind or a CSM shell that was moving at a substantially lower velocity, we might have expected to witness a change in the velocities associated with the PCygni absorption minima (e.g., in the Fe ii lines), once the shock hit the slower outer wind and illuminated the preshock gas. No such velocity shift was seen in the spectra between May 25 (2014a phase) and June 16 (peak of 2014b phase). However, in the absence of a strong luminous shock like a typical SN IIn, there may have been insufficient flux of UV/X-ray photons to illuminate the outer wind and imprint its emission-line signature on the source's spectrum (Chevalier & Fransson 1994) . Additionally, if the CSM geometry was aspherical and different from that of the impinging outflow, then the spectral features present during 2014a could remain more or less unchanged during the 2014b interaction, aside from dilution by the added continuum from CSM-interaction luminosity.
Alternatively, the 2014b phase could have begun as a second stellar outburst having a higher ejecta speed plowed through the dense 2014a outflow. In this case, the observational signature of the inner fast component would be obscured by the outer envelope from 2014a, the kinematics of which would determine the morphology of spectral line profiles during both stages. Eventually, if the shock is strong enough, we might expect to see a velocity transition once it overruns the edge of the 2014a outflow and encounters the wind/CSM from an earlier phase (assuming that the 2014a outflow was from a discrete eruption and not a more slowly developing super-Eddington wind). Such a transition might not be detectable, however, if the shock is severely weakened by then, and/or if the outer CSM does not have sufficient density to create an observable interaction.
In either of the two CSM-interaction scenarios considered above, the majority of the 2014b luminosity is generated by the conversion of kinetic energy into radiation. Between the onset of the 2014b phase through the time of writing on July 12 the total radiated energy of the source (without bolometric correction) is L rad ≈ 10 49 erg. The efficiency of the conversion of kinetic energy into radiation is not reliably inferable from the available data. However, if we were to hypothetically assume an efficiency factor of 0.1, then this would imply a kinetic energy of ∼ 10 50 erg for the 2014 eruption. Thus, for an average outflow velocity on the order of 1000 km s −1 , the implied ejected mass is on the order of ∼ 1 M⊙.
The cool hypergiant -LBV connection
The fact that SN Hunt 248 was in a cool hypergiant phase before undergoing a giant outburst has interesting and important consequences for stellar evolution, for reasons described as follows. The HR diagram in Figure 8 shows the location of the so-called S Doradus instability strip, a diagonal stretch of L-T eff space that is populated by LBVs in their hotter states of relative quiescence, near their visual minima. Within a particular region on this strip there is a dearth of LBVs having effective temperatures in the range of 15,000 K to 21,000 K and luminosities in the range of log L/L⊙ < 5.7 ± 0.1. Coincidentally, this is the same range of luminosities exhibited by the cool hypergiants that lie directly to the right (at cooler temperatures) of this vacant region of the HR diagram. Smith et al. (2004) proposed that the deficit of LBVs in this section of the S Doradus instability strip could be the result of the so-called "bistability jump" (Lamers et al. 1995; Vink et al. 1999; Vink & de Koter 2002) . Cooler than T eff = 21,000 K (spectral type B1) there is a sudden ionizationdependent jump in the line-driving parameters within the stellar wind, resulting in an abrupt drop in the terminal velocity of the wind (v∞) with respect to the escape speed (vesc). This leads to a catastrophic increase in wind density. As a result, an opaque pseudo-photosphere develops in the wind, which presumably can cause LBVs that would otherwise lie on the S Doradus instability strip to shift cooler than 8500 K on the HR diagram, into the cool hypergiant realm. Smith et al. (2004) suggested this to be the evolutionary path for ρ Cas and the other cool hypergiants mentioned above -i.e., they are the missing hot LBVs from the S Doradus strip, masquerading as cool supergiants by means of their dense opaque winds.
If the proposed connection between cool hypergiants and LBV phenomena described above is correct, then we might expect cool hypergiants to be capable of generating violent super-Eddington outbursts, like LBVs do. The 2014 eruption of SN Hunt 248 is thus extremely interesting in this regard, providing the first observational example to solidify this connection. Furthermore, the case of SN Hunt 248 demonstrates not only that cool hypergiants can experience giant outbursts, but that they can rival in peak luminosity the giant eruptions from stellar behemoths like η Car, even though they stem from stars of relatively low initial mass. This achievement could have been made possible by the boost in luminosity provided by CSM interaction.
SUMMARY AND CONCLUDING REMARKS
The case of SN Hunt 248 provides a valuable new addition to the small sample of SN impostors that have information on the precursor. The 2014 eruption appears to have been the result of a super-Eddington outburst which experienced a subsequent phase of CSM interaction that resulted in a large boost in luminosity. SN Hunt 248 has provided the first direct connection between cool hypergiants and explosive LBV phenomena, lending credence to the hypothesis that cool hypergiants are the missing LBVs from the S Doradus strip, hidden behind dense, opaque, cool winds (Smith et al. 2004) .
The looming fact remains that there is still no satisfactory explanation for what drives massive stars to generate super-Eddington outbursts or other explosive processes. Multiple possibilities have been outlined by and Smith & Arnett (2014) , some of which might be applicable to SN Hunt 248. These include runaway stellar pulsations, geyser-like eruptions caused by large opacity variations during post-main-sequence evolution, nuclear shell-burning turbulence and explosions, the pair-instability mechanism (probably only important for extremely massive stars), close binary encounters, electron-capture SNe (probably only important for 8-10 M⊙ stars), and failed SNe. A more complete sample of SN impostors and higher cadence photometry and spectroscopy during multiple phases of their evolution will help elucidate the nature of these outbursts. The near-future development of deep high-cadence sky surveys such as the Large Synoptic Survey Telescope will undoubtedly lead to a significant improvement in our understanding of these objects. In addition, a more thorough investigation of massive stars in the Galaxy having resolved circumstellar nebulae that resulted from giant outbursts will help connect the observables of extragalactic transients to the physical properties and energetics of the outflows they produce. Once accompanied by a firmer theoretical founda-tion regarding the late stages of stellar evolution, the myriad of potential physical processes involved in generating SN impostors and other luminous transients may begin to be narrowed down with some confidence.
